The escape of temperature-sensitive T antigen immortalized rat hepatocytes from conditional immortalization.
Conditionally immortalized hepatocytes (CIH) established with a gene for the temperature-sensitive mutant of the T antigen (tsT) have characteristics to stop proliferating and to differentiate at nonpermissive temperatures (37-39 degrees C) due to inactivation of the T antigen. Therefore, they may be a good alternative to primary hepatocytes for experimental investigations or clinical applications. Deinduction of the T antigen results in a transient increase of p53 in these cells, leading to reexpression of normal senescence because of the telomere attrition occurring during the early stages of immortalization. To determine this T antigen dependency for the maintenance of immortality, a type of rat CIH was cultured continuously at 39 degrees C. The frequency of occurrence of T-antigen-independent clones ranged from 0.053% to 0.093%. These clones maintained the temperature-sensitive property of the T antigen; nevertheless, they were able to progress to the S phase and proliferate without undergoing apoptosis at 39 degrees C as at 33 degrees C, a permissive temperature. The temperature-sensitive point mutation of tsT was not affected in these clones and the T antigen was functioning properly. The integrity of the p53 pathway was also maintained from the point of Western blot analysis of p21. Although the telomerase continued to be expressed and the telomere length was maintained, marked chromosomal damage could not be avoided in these cells. It is a plausible explanation that this escape phenomenon from conditional immortalization may be related to the change of other genes involved in cell cycles, which have yet to be elucidated. In conclusion, CIH could lose their temperature-sensitive characteristics without the change of tsT, itself, and the T antigen is not always necessary to maintain their immortality. Therefore, the results obtained from experimental investigations using these cells should be interpreted carefully, and unpredictable phenotypic changes should also be taken into consideration when using them in clinical applications.